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Abstract Fifty PFASs were measured in water and sediment samples collected from the lower reach of Yellow
River in spring and autumn to understand their distribution and ecological risk. The results indicated that the total
concentrations of PFASs in water ranged from 29.83-54.44 ng/L in spring and 16.18-57.81 ng/L in autumn, while
the total contents in sediment ranged from 18.12-36.16 ng/g in spring and 13.01-36.78 ng/g in autumn.
Perfluoroalkyl carboxylic acids (PFCAs), perfluoroalkane sulfonic acids (PFSAs) and n:2 fluorotelomer sulfonic
acids (n:2 FTSs) were the three dominant types of PFASs in both seasons, and n:2 FTSs, as emerging PFASs, were
detected with high concentrations in both water and sediment. Short-chain PFCAs were the main substitutes of
perfluorooctanoic acid (PFOA) in water and sediment, while hexafluoropropylene oxide dimer acid (HFPO-DA)
presented a higher substitution trend to PFOA in sediment; the main substitute of perfluorooctane sulfonic acid
(PFOS) in water and sediment was 6:2 FTS. The results of risk quotient analysis showed that the PFASs target
compounds in water posed no ecological risks to aquatic environment.
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Fig.1 Sampling locations along the lower reach of Yellow River
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Table 2 Detailed information and mass spectrometry parameters of 9 internal standards

AR TLATR(TS)

L R 21

i e NV eV

13C,-8:2 Fluorotelomer unsaturated carboxylic acid

BC,-8:2 FRIHR AL (5Cr8:2 FTUCA) CsPCHF,0,  458.6—393.9° 78 15
BCy-6:2 IR BRI 13C,-6:2 Fluorotelomer sulfonic acid (*C,-6:2 FTS) CePCH F 13805 428.8—408.7° 80 21
d-N-F S 29 S be e ?jﬁzﬁg;%'ggﬂuomcme sulfonamide CoHDsF:NO,S  514.9168.8°/218.7° 135 30
d7-N-FUEE- IR B 4)-N-methyl-perfl If id
J yl-perfluorooctane sulfonamido ethanol a

7.5 (d-N-McFOSE) C;;HD;F;;NO5S  623—59 99 22
BCe-2 00 R 1 C4-Perfluorohexanoic acid ("*Cs-PFHXA) BCeHF},0, 318.9—273.9° 64 2
BCy- LR 13 Cg-Perfluorooctanoic acid (*Cs-PFOA) BC4HF 50, 420.8—375.7% 72 6
BCy- L e TR 1 Cg-Perfluorooctane sulfonic acid (*Cs-PFOS) BCgHF 1,058 506.8—79.9° 119 59
BCy- 2R TR 13Cy-perfluorononanoic acid ('*Co-PFNA) 3CoHF 7,0, 471.9-426.7° 82 4
BCo- SIS 13Cy-Perfluorodecanoic acid (*Co-PFDA) 13C,,HF 50, 521.8—476.8° 72 4

1.5 REEHSRIE

REA S b R X AH ] PP ASRHE R R, T S8
0 45 0L P T ) D i 7 R Y Rk 0, R LA
JH R 2K il 4 AR 25 1 S0 o [l 38 S 4 45 AR
/R, 507 PFASs H Ak & W17 K FE b i) 37325 [l i 5
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1.6 ARG A
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JHA T R, EAEE . AR IR A 4
AT Al 33X il X ] 3 PR A S e R, PR
IZAE 5 PFASs 1Y B 7K 32788 37 53 S 4l 19 o5 5 HE
WO G50 o VR HORAE STE R FK 22K A PFASs



SR

T K R O A A 0 0 A R

[ 1PFCAs PFSAs diPAPs

FTUAs B35 8CI-PFOS FOSAs

3 PFPis
FASE

PFASs#E /(ng- L)

PFPAs n2FTSs E= n:3FTCAs
E= PFECAs PFESAs
# S
100 T= ,, — *
© 80
x
0
] 60
I
2 40 mlZ ' =
L 1
& 2% iZ1217% Z
X /]
| v/
20 1 Y
1
I
O 1
MEAAUMANM™T MEHAADAUNMA M
= — = —
EEOOOU)<.—I EEOOOVJ<C_1

2 Jk#Eh PFASs HIRER AR S

Fig. 2 Concentrations and composition profiles of PFASs in water
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FON QS FTHYK, & & 737l o 36.16 F1 34.41 ng/g,
b SR R RUTE R AR R S VR B K TR
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I3 R ) R A
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